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Abstract 
Many studies focusing on health pointed out territorial inequalities and inequities. It was recognized the fact that rural areas have 
a precarious health status compared to urban areas. Also, there are differences in health status between the poorest and the most 
developed areas. The main objective of the present study is to point out the importance of lifestyle in influencing the population 
health status compared to other important determinants, using spatial analysis and health survey. In Ialomița county, the values of 
health indicators are higher than the national average, which reveals a poorer health status, and the major risks are related to 
circulatory system diseases. The relationship between lifestyle and health status has been analyzed using two different indicators: 
health services index and deprivation index. The first has resulted from the standardization of demographic indicators (coverage 
of physicians), and the second one from socio-economic indicators (education, employment, housing endowment). Lifestyle 
resulted from health survey variables: nutrition, stress level, physical activity, unhealthy behaviors, and medical behaviors. 
Preliminary results reveal the fact that there are several determinants that have a large share in health: lifestyle, health services, 
environment, socio-economic factors and age. There are inequalities in health between rural and urban areas as a result of 
different access to health care, medical services, medical education and lifestyles. 
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1. Introduction 
 
Lifestyle has been defined in 1986 by the World Health Organization as the”patterns of (behavioral) choices from 
the alternatives that are available to people according to their socio-economic circumstances and the ease with which 
they are able to choose certain ones over others” [1]. Lifestyle components are those behaviors involved in the 
emergence of lifestyle diseases: poor nutrition, physical inactivity, smoking, heavy drinking and drug use [2]. In his 
study, Blaxter is analyzing four components (nutrition, physical activity, alcohol consumption and smoking) while 
Thirlaway (2009) [3] is focusing on six components (the new ones are sexual activity and drug use). 
Based on these components, lifestyle can be defined by different indicators (fruit and vegetable consumption, lack 
of physical activity, high level of stress, heavy drinking, and smoking or chronicle illnesses). There is a strong 
connection between lifestyle and health status, and this fact was demonstrated by many studies from the past years. 
For example, according to studies conducted in Romania, lifestyle has the largest influence on health status with 
51%, comparing to 20% of biological factors, 19% of ambient and health services with 10% (Dumitrache, 2004) [4]. 
Each element has its contribution and particularity: the genetic inheritance cannot be changed, the ambient prints 
individual habits and customs and there are differences between men and women (life expectancy, tastes, 
predisposition to diseases). 
An example of the existing relation between health and lifestyle are the results of the study ”Lifestyle and health-
related predictors of cervical cancer screening attendance in a Swiss population-based study” that showed a 
correlation between obesity, physical activity and unhealthy diet, and the ignorance of cervical cancer screening [5]. 
Curtis [6] have emphasized the regional inequalities in population health between urban and rural, between 
developed and undeveloped areas. Territorial inequalities in health status are closely related to socioeconomic 
conditions. Eberhardt and Pamuk’ studies [7] have indicated high mortality rates among the rural population, also 
higher mortality due to cancer and suicide among the rural population. Moreover, smoking, obesity and less physical 
activity are more frequent in the rural areas. 
Riva et al (2009) [8] have obtained variations in health status between rural and urban population, using Health 
Survey for England (HSE): rural residents had a precarious health status and were obese and overweight compared 
to urban residents. These problems (obesity, precarious health status, overweight) were associated with deprivation. 
According to different studies, socioeconomic factors are influencing population health status: Marmot and Bell 
study [9] revealed the fact that economic and social deprivation are responsible for a precarious health status, while 
Zimmer and Kwong [10] said that income and education are weak predictors of health and the living environment is 
very important in determining health status. According to Adler [11], the main determinants of health are related to 
social, economic and political factors, such as age, born place, living area, occupation, family, education level, 
income, ethnicity and mentalities. 
It was set that health status is influenced by different factors like genetic inheritance, behaviors, attitudes and 
values, lifestyle, social position. The social determinants of health are the conditions in which people are born, grow, 
live, work and age [12]. Worldwide, there are considered to be relevant the following health indicators: life 
expectancy at birth, infant mortality, general and specific morbidity, general and specific mortality. 
Previous studies have shown that Romanian people have a precarious health status compared to other European 
people. After calculating the health index, Romania stands out among European countries with a precarious health 
status (0.445 in 2000 compared to 0.368 in Poland and 0.284 in Switzerland), and the study area, Ialomița county 
(located in the south-east part of Romania) show up among other Romanian counties with higher values of health 
index (0.553 in 2000 compared to an average of 0.460) [4]. There are also territorial inequalities in health status 
between rural and urban population in Ialomița county [13]. Ialomița county, the study area, is located in the south-
east part of Romania, in Bărăgan Plain, close to Bucharest area, with a dominant rural population (53.9% in 2011). 
The aim of the present study is to reveal the importance of lifestyle in influencing population health status. The 
main objective are: to point out the territorial inequalities in health status in Ialomița county using spatial analysis, to 
analyze the main determinants of health status in Ialomița county, to analyze five lifestyle components (nutrition, 
physical activity, stress level, unhealthy behaviors and medical behaviors) using a health survey. 
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2. Methodology 
The relationship between lifestyle and health status has been analyzed using different indicators. Statistical data 
were obtained from Ialomița Public Health Directorate and Ialomița Directorate of Statistics for different periods 
(1990-2012 and 2008-2012). The data were useful to calculate health indicators (general mortality, infant mortality, 
specific mortality and morbidity) and health indexes (health index, health care index and deprivation index). 
The health index resulted from the standardization of health indicators (general mortality, infant mortality, 
specific mortality and morbidity [4], the health care index has resulted from the standardization of demographic 
indicators (coverage of physicians), and the deprivation index was based on from socio-economic indicators 
(education, employment, housing endowment). Correlations were made in order to demonstrate the impact of each 
factor on health status. Health index values and other geographic criteria were used to establish the sample localities. 
Standardized values were entered into SPSS 21 and resulted a dendrogram with good, acceptable or poor health 
status. Lifestyle components (nutrition, stress level, physical activity, unhealthy behaviors, and medical behaviors) 
were analyzed through a health survey. In order to evaluate the population health status were applied 212 
questionnaires in four sample localities (Bărbulești, Balaciu, Slobozia and Drăgoești), between 14th and 30th of June 
2014, using face to face method. The features of the target group were various: different age categories, different 
education, different occupation and income. 
The structure of the questionnaire agreed the study objectives and it had three parts: questions about the general 
health status, questions about each lifestyle components and also questions about the age, residence, income, 
occupation, education level, gender. The results from the health survey were centralized and processed in a database 
in SPSS 21 (Statistical Package for the Social Sciences). The results were analyzed by respondent’s categories using 
geo-demographic segmentation. Using the independent variables (age, income, education and job) were obtained 
seven categories of respondents: unemployed adults (45-65 years old, faculty, no job, low income), adult workers 
(45-65 years old, secondary school, physical labor, low income), successful adults (45-65 years old, faculty, office 
job, medium income), unemployed young people (under 25 years old, high school, no job, low income), young 
workers (25-45 years old, high school, physical labor, low income), successful young people (under 25 years old, 
faculty, office labor, medium income), elderly people (over 65 years old, secondary school, retired person, low 
income). It was also used the cluster method for each lifestyle component and for the health status, based on the 
most relevant variables from the health survey (number of meals per day, fruit consumption, physical activity, 
smoking, alcohol consumption, chronicle illnesses in family etc.). Moreover, the multiple regression was used to 
determine the lifestyle predictors. 
3. Results and discussions 
The health index is an aggregated index used to emphasize the territorial inequalities in health status and it has 
values between 0 and 1. The more the values are closer to 1, the more the health status is precarious, and the lower 
are the values, the more the health status is better [4]. More than 60% of Ialomița county has a precarious health 
status (the values of the health index are higher than 0.234) and many of them are rural areas from the west part of 
the county (Balaciu, Bărcănești, Brazi). In the urban areas, the health status is better as the health index values are 
under 0.234 (Slobozia, Urziceni, Fetești) (Fig. 1) [14]. The determinants of the territorial inequalities are various: 
medical services, age, environment, social-economic factors and lifestyle. 
One of the main problems of the rural areas is ageing population. When the share of the population over 65 years 
old is higher than 20%, one can speak about ageing areas. According to studies, the distribution of the elderly 
population reveals the ageing areas. This fact is also present in Ialomița county. The ageing areas are located in the 
central-west part of the county, where the population over 65 years old has a share of 24-32% of the total population 
(Brazi, Balaciu, Reviga). The areas with younger population are located in urban areas (Urziceni, Slobozia, Fetești), 
but also in the south-east part of the county, where are rural localities (Stelnica, Movila). Some of the ageing areas 
overlap with the areas where the health status is precarious (Balaciu, Bărcănești, Brazi), showing that age is an 
important determinant of health status. 
The correlation between elderly people and health index can validate the importance of age in determining health 
status. The correlation factor is 0.470 which demonstrates a moderate relationship between the share of elderly 
population and health index: the chances are higher to have a precarious health status among elderly people. 
However, there are also other determinants that should be considered (Table 1). 
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Fig. 1. Health index (2012) 
      
Table 1. Correlations between determinants and health index 
Index R (correlation 
with health 
index) 
Correlation 
ageing areas 0.470 medium 
health care index -0.029 weak 
deprivation index -0.174 
 
weak 
    In 2011, 1053 inhabitants from Ialomița county were depending on one physician and 289 inhabitants depending 
on one nurse. There are huge differences between rural and urban areas: one physician is dealing with 2423 
inhabitants and one nurse with 1742 inhabitants in the rural areas, while in urban areas there were 634 inhabitants 
depending on one physician and 146 inhabitants depending on one nurse. There are also villages with no permanent 
physicians and nurses: Bărbulești, Brazi and Drăgoești. 
    In order to assess the health resources (number of hospitals and physicians), it was calculated the coverage with 
physicians and nurses in the county. To have an overview on health services it was calculated the health care index, 
based on four indicators: the ratio between physicians and population, between pharmacists and population, the 
share of medical staff and dentists. The health care index is an aggregated index with values between 0 and 1, 
indicating good coverage with medical services when values are close to 1 and a low coverage when values are 
closer to 0. 
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    There are territorial inequalities in the distribution of medical services. Only the municipalities (Slobozia, 
Urziceni, Fetești) have high values of health care index (over 0.500), while the cities and localities next to them the 
values are moderate, and in the rural localities can be observed a deficiency of medical services. The correlation 
between the health index and the health care index is weak (R= -0.029), which indicates that health services are not 
the main determinant of health status and other factors should be considered for the detailed analysis (for example 
lifestyle) (Table 1). 
    Previous studies have pointed out the importance of socioeconomic factors in determining population health 
status. In order to analyze territorial inequalities in health status, different socioeconomic variables were calculated: 
Townsend’s deprivation index [15] was based on four indicators (unemployment rate, housing density, and 
individuals without a car and without a house in property).  
    In the present study was calculated a deprivation index, using indicators that are referring to housing endowment, 
education level and occupation, after the model used by Zamfir et al [16]. Each indicator was also based on 
standardized indicators: the absence of water supply and toilets in the house, the share of inhabitants per room, the 
unemployment rate, the share of inactive people, the share of elderly people, the illiteracy rate and the share of 
women with faculty etc.  
 
Fig. 2. Deprivation index (2012) 
The values of the deprivation index are reflecting the territorial inequalities, highlighting the deprived areas (where 
the values are closer to 1) and the areas with no major needs (the values are closer to 0).  The average value in 
Ialomița county is 0.435, higher than the national average (0.383), indicating a worse situation when it comes about 
housing endowment, education and occupation. The cities from Ialomița county are less deprived than the rural 
localities, where the access to education, facilities and job is more difficult. The most deprived localities are Brazi, 
Bărbulești, Balaciu and Vlădeni (Fig. 2). 
    A particular situation is registered in Bărbulești, where according to health indicators the population health status 
is good, but there are socio-economic problems (unsanitary housing, poor education, high unemployment rate). The 
inhabitants, many of them gypsies, don’t have a medical insurance, they are gone abroad or they are not visiting the 
GP, and all these are reflecting in the incomplete statistics.The correlation between the two indexes (health index 
and deprivation index) is not strong (R = -0.174), but there are many localities with a precarious health status and 
socio-economic problems, spread all over the county (Table 1). 
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    The analysis of the determinants recognized to influence heath status (age, health care services and 
socioeconomic factors) is not fully explaining the territorial inequalities, and a detailed analysis of another 
determinant (lifestyle) is required. 
    The health survey conducted in the four sample localities had offered useful information that was processed: the 
respondents were classified in seven categories (unemployed adults, adult workers, successful adults, unemployed 
young people, young workers, successful young people, elderly people), and each category was customized with a 
specific lifestyle and health status, using the variables from the health survey (Table 2). 
      A healthy nutrition was considered when the respondent ate 2 or 3 meals in a day, the main method of cooking is 
boiling or baking, fruits and vegetables are frequently consumed, there is a balance between proteins, vitamins, 
minerals and carbohydrates. Physical activity was evaluated through intensity (how many times a week) and activity 
(what kind of physical activity). The main stress factors were considered financial problems, family problems, 
health problems and working place. Unhealthy behaviors were considered smoking and alcohol and coffee 
consumption, while a medical behavior included variables about the medical prescription, medical visits, the most 
recent reason to visit the doctor, the presence/absence of chronical diseases in the family. 
      The health status was evaluate using the results regarding the existence of chronical diseases, taken pills, 
hospitalization and incapacity of work due to illness. 
Table 2. Lifestyle components and health status of each respondent category 
Respondent category Nutrition Physical 
activity 
Stress level     Unhealthy 
behaviors 
Medical 
behaviors 
Health 
status 
unemployed adults unhealthy medium no stress healthy very healthy very bad 
adult workers unhealthy intense financial 
problems 
unhealthy healthy  bad 
unemployed young people medium 
healthy 
intense no stress medium 
healthy 
medium 
healthy 
good 
successful adults healthy medium no stress medium 
healthy 
healthy very good 
young workers unhealthy intense no stress unhealthy unhealthy very good 
elderly people healthy medium family 
problems 
healthy healthy very bad 
successful young people healthy intense no stress medium 
healthy 
medium 
healthy 
very good 
       Observation were made after applying the cluster method:  
• young people have a good health status regardless occupation, income or residence, but they have a bad nutrition 
and they smoke a lot, still their physical activity is intense; moreover, the more they are educated and have more 
money, the more they have many bad behaviors (smoking and alcohol consumption); 
• adults have problems with stress level and alcohol consumption; they have  a balanced nutrition and a healthy 
medical behavior; the more they are educated and wealthy, the more they have a better health status and healthier 
lifestyle; 
• elderly people have a bad health status, even though they have a balanced lifestyle (no unhealthy behaviors and a 
good nutrition); a lot of medical problems (chronic diseases) appear along with age. 
 The locality that has the healthier lifestyle is Balaciu, where the share of elderly people is 42%, and the locality 
that has the best health status is Slobozia, where 63% are successful adults. 
 In order to see which of the lifestyle component has the most important role in determining health status, 
multiple regression was used. The results show that medical behaviour (R²=0.33, F=97.14, p<0.001) and physical 
activity (R²=0.48, F=55.22, p<0.001) are the main lifestyle predictors, explaining 48% of lifestyle variations. 
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4. Conclusions 
 The results of the present study reveal a strong relationship between lifestyle and Ialomița county population 
health status. This relationship was demonstrated also in previous studies, but in this study the local health status and 
lifestyle framework can be extended to national level. 
 The results are important as each category of respondents from Ialomița county was customized with a lifestyle 
and health status. The analysis of the health indicators revealed a strong relationship between lifestyle and 
population health status. There are differences in health status and lifestyle between age, occupation, education level 
and income in Ialomița county. 
 
 Preliminary results point out a significant influence of lifestyle on health status of various groups of population, 
along with other determinants (medical services, age, environment and social-economic factors). Components such 
as nutrition, physical activity, stress level, unhealthy habits (alcohol consumption or smoking) and medical 
behaviour could explain the existing differences in their health status. 
 Variables such as age, gender, income and education have a moderating role. Lifestyle is an important 
determinant of health status in Ialomița county, which explains the existing differences in health status of the 
analyzed groups. The limits of this study are related with the difficult accessibility to statistical data, the low 
number of years for which there were obtained health data and the lack of comparability of statistical data. 
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